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accelerated at the proper rate for all conditions of track and
car loading.
In order to prevent the current through the motors from
being increased too rapidly with a hand operated controller the
following method may be used. A mechanical device is attached
to the top of the controller which by means of a ratchet and
pawl prevents the forward movement of the controller handle in
a single swing, but requires a slight backward movement at
each notch to disengage the pawl and thereby allow sufficient
time for the current to decrease to its normal accelerating
value.
A classification of control systems, based primarily on type
of construction, is given in Table XXXIII.
Main Circuit Control.—In this type of control, a drum con-
troller to which is connected the various motor and line circuits
is located on the car platform. For double end operation, two
controllers connected in parallel, one on each end platform, are
required. Main circuit controllers are used on practically all
small cars and on some of the older interurban cars.
A few of the more important requirements in the construction
of this type of controller are as follows:
 1.	Finger tips must be of such design that they will not
"stub."
 2.	Ample arc chutes must be provided so as to prevent arcing
between the various live parts and between the live parts and
the case.
 3.	Correctly designed magnetic blowouts must be provided.
 4.	Switches must be provided so that a disabled motor or
pair of motors may be cut out without affecting the operation of
the remainder of the equipment.
 5.	Mechanical interlocks must be provided, so that,  (1) the
motors cannot be reversed when the controller handle is in an
"on" position, (2) the main drum   cannot be turned when the
reverse handle is in the "off" position, (3) the main drum can-
not be turned to the parallel position when one of the motor
cut-out switches is thrown.
 6.	The method of attaching the cables to the contact fingers
or terminal board must give good electrical contact  and  yet
permit changes to be quickly and easily made.
Rheostatic Control.—The earliest type of control, which
is now practically obsolete, made use of a rheostat in series with

